(19) 



J 



Europdisches Patentamt 
European Patent Office 
Office europien des brevets 




(12) 



(11) EP 0 539 025 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
16.12.1998 Bulletin 1998/51 

(21) Application number: 92308625.0 

(22) Date of tiling: 22.09.1992 



(51) Intel 6: C11D 17/00, C11D 3/50, 
C11D 17/04, C11D3/00 



(54) Fragrance microcapsules for fabric conditioning 

Riechstoffmikrokapsein zur Behandlung von Wasche 
Microcapsules parfumentes pour le condltionnement des tissus 



(84) Designated Contracting States: 
CH DE ES FR GB IT LI NL SE 

(30) Priority: 25.09.1991 US 766477 

(43) Date of publication of application: 
28.04.1993 Bulletin 1993/17 

(73) Proprietors: 

• UNILEVER PLC 
London EC4P 4BQ (GB) 

Designated Contracting States: 
GB 

• UNILEVER N.V. 

3013 AL Rotterdam (NL) 

Designated Contracting States: 
CH DE ES FR IT LI NL SE 



m 

lO 
CM 

o 

O) 
CO 

m 
o 

Q. 
LU 



(72) Inventors: 

• Tsaur, Liang Sheng 
Edgewater, New Jersey 07020 (US) 

• Lin, Samuel Qcheng 
Edgewater, New Jersey 07020 (US) 

(74) Representative: Mole, Peter Geoffrey et al 
UNILEVER PLC 
Patent Division 
Colworth House 
Sharnbrook 

Bedford MK441LQ (GB) 



(56) 



References cited: 
EP-A- 0 041 328 
EP-A- 0 392 607 
EP-A-0445 914 
US-A-4 842 761 



EP-A- 0 346 034 
EP-A- 0 397 246 
FR-A- 2 369 340 
US-A- 4 911 851 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouvs. 75001 PARIS (FR) 



EP 0 539 025 B1 

Description 

This Invention relates to a water soluble polymer which encapsulates particles made of an emulsif iable mixture of 
a fragrance and a wax to form microcapsules which are used to improve the deposition of fragrance onto fabrics. 

The use of fragrance to provide a pleasing scent to freshly dried fabrics, as well as to-modify or enhance the 
fragrance of fabric conditioning articles, is both desirable and well known in the art as illustrated in U.S. 4,954,285 
issued to Wierenga et al. However, the efficient deposition of such perfumes on fabrics as well as the manufacturing 
of fabric conditioning articles has not been achieved to date. The volatile perfumes tend to be lost during manufacturing 
of the tumble drier sheets as well as during their storage and use by the consumer 

Various techniques have been tried in the prior art to address these problems. In general, these techniques Involve 
entrapping the volatile fragrance oil with a coating or mixing the oil with a suitable carrier 

Solid fragrance particles have also been prepared by mixing and absorbing the fragrance oil with a solid carrier 
to deliver fragrance to a product. 

In U.S. 4,1 52,272 particles are formed from a perfume/wax mixture. The resulting particles are primarily incorpo- 
rated into an aqueous fabric conditioner composition. This type of perfume/wax particle Is undesirable for the manu- 
facture of such particles into a tumble drier sheet because the molten fabric softener actives deposited on the sheets 
reach temperatures of up to 80^*0. Such manufacturing temperatures would cause the majority of the perfume con- 
taining particles with melting points below the processing temperature to melt, releasing the majority of the fragrance 
during manufacturing of the sheets rather than being deposited on the drying fabrics. For those wax/perfume particles 
having melting points above the processing temperature the perfume Is extracted by the molten active softener material. 

In U.S. 4,954,285, 4,536,315 and 4.073,996 perfumed oils are mixed and absorbed with an inorganic carrier such 
as clay or silica to deliver perfume in detergents and fabric softeners. In U.S. 4,326,967 and EP 334,866 perfumes are 
emulsified in a wax or solid surfactant and the fragrance oil is released during heat treatment such as In a drier 

A fragrance containing polymer incorporated in detergent compositions comprising a water soluble polymer, a 
water insoluble polymer and a perfume composition which is part of both the water soluble and water insoluble polymers 
is described in U.S. 4,842.761 . The two polymers are physically associated with each other so that one polymer forms 
discreet entities in the matrix of the other polymer 

In general, although these free flowing solid particles provide for the controlled release of the fragrance oil, the 
fragrance oil Is generally not sufficiently protected so that it is frequently lost or destabilised during processing. It is 
also difficult to extract the fragrance when desired during use. 

In U.S. 4,842,761 the perfume capsules largely depend on increasing size to increase the amount deposited on 
clothes or fabrics and compensate for perfume lost during processing. Additionally the particles require a large amount 
of water (e.g. wash or rinse liquor) to release the fragrance oils. Thus, the polymer matrix of the 761 patent would not 
effectively deliver fragrance at the end of the drying cycle. 

Water dispersible polymers have been used to encapsulate fragrance oils In conventional spray drying processes 
as described in U.S. 4.276,312; 3.971,852; 3,821,436; 3,758.323; 3,455,838; 3.159.585 and 3.091.567. Such solid 
particles are made by emulsifying fragrance oils into an aqueous solution of the water dispersible polymer such as 
gum arable, starch or gelatin. The emulsion is then sprayed into a column of hot air to yield free flowing microcapsules 
with the oil entrapped or encapsulated inside the water soluble polymer Such spray drying techniques have been 
widely employed to make encapsulated fragrance particles. However, the conventional processes are not suitable for 
manufacturing the claimed composite microcapsule because large aggregates of perfume wax mixture are formed 
which cannot be spray dried. 

EP-A-0 397 246 discloses coated perfume particles for inclusion in laundry compositions. The perfume is dispersed 
in a water-insoluble polymer such as polyethylene and particles of this mixture are provided with a friable coating which 
may be hydrophillc or hydrophobic but which is, preferably, water-insoluble. In Example 1 of this reference perfume is 
dispersed in Polywax 500. a polyethylene. After emulsification in aqueous gelatin to give a drop size of 100 micrometers 
a coating of gelatin-gum arable coacen/ate is formed on the perfume articles. 

It is an object of the inventkwi to provide encapsulated fragrance particles whteh will prevent the release and loss 
of the majority of the fragrance oil during processing, storage and use of fabric conditioning articles and which will 
release the majority of the fragrance onto drying fabrics. 

Additionally, the fragrance particles may be incorporated In a fabric softening composition and applied to a dis- 
pensing means to produce an article for use In automatic clothes dryers to condition fabrics. Another object of the 
invention is to provide a novel process for forming the claimed microcapsules to avoid loss of fragrance oils during 
processing, storage and use. 

According to a first aspect of the invention there is provided a composite microcapsule containing a fragrance oil 
comprising: 

(a) particles composed of an emulsifiable mixture of a self-emu Isif Iable wax material and, optionally, a non-self- 
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emulsifiable wax material, and a perfume composition, the mixture having a melting point between 35 and 90PC, 
the ratio of setf-emulsifiable to non-self-emulsifiable wax being at least 1:3. the particles having an average diam- 
eter of less than 5 micrometers; and 

(b) a water soluble polymer encapsulating the particles to form composite microcapsules having a diameter less 
5 than 100 micrometers whereby the fragrance oil is released by dissolving the polymer upon contact with a liquid 

and melting the wax material at a temperature below 90^C, the microcapsules having been formed by a spray 
drying process. 

In a second aspect there is provided a process for making a composite microcapsule of the first aspect comprising 
YO the steps of: 

(a) selecting a self-emulsifiable wax material and, optionally, a non-self-emulsifiable wax material, and a perfume 
composition to form an emulsifiable mixture having a melting point of between 35" and 90'*C, the ratio by weight 
of self-emulsifiable to non-self-emulsifiable wax material being at least 1:3; 
75 (b) selecting a water-soluble polymer; 

(c) melting the emulsifiable mixture in a reactor until a uniform solution is obtained; 

(d) adding water to the uniform solution to fomn an aqueous emulsion; and 

(e) adding the water soluble polymer to the aqueous emulsion and cooling the resulting mixture to form a stable 
emulsion; and 

^0 (f) spray drying the stable emulsion to yield a composite microcapsule having a diameter of less than 1 00 microm- 
eters. 

In a further aspect there is provided a tumble drier article of manufacture adapted for conditioning fabric In an 

automatic clothes drier comprising: 

25 

(a) a fabric softening composition comprising a fabric softener selected from the group consisting of: cation ic 
quaternary ammonium salts, tertiary fatty amines having at least one and preferably two Ce to C30 alkyi groups, 
carboxylic acids having 8 to 30 carbon atoms and one carboxy group per molecule, esters of polyhydric alcohols, 
fatty alcohols, ethoxylated fatty alcohols, atkyi phenols, ethoxylated alkyI phenols, ethoxylated fatty amines, ethox- 

30 ylated monoglycerides, ethoxylated diglycerides, mineral oils, polyols and mixtures thereof; 

(b) between 0.5 and 80% by weight of spray dried composite microcapsules having a diameter less than 100 
micrometers, each microcapsule material comprising a water soluble polymer and individual particles of an emul- 
sifiable mixture of a self-emulsifiable wax material and, optionally, a non-self-emulsifiable wax material and a per- 
fume composition, the mixture having a melting point between 35 and 90*C and the ratio of self-emulsifiable to 

35 non-self-emulsifiable wax being at least 1 :3; wherein the wax material and the perfume composition are dispersed 

in the water soluble polymer, the individual particles of the mixture of wax and perfume composition having an 
average diameter of less than 5 micrometers; and 

(c) dispensing means for releasing the fabric softening composition and the microcapsules onto fabrics, the fabric 
softening composition being releasably attached to the dispensing means in a weight ratio of from 10:1 to 0.5:1 

40 of the fabric softening composition to the dispensing means. 

In some more detail, invention relates to composite microcapsules comprising a water soluble polymer encapsu- 
lating individual core particles formed from an emulsifiable mixture of wax and perfume. The emulsifiable mixture has 
a melting point of between 35"C and 90"C, preferably from 45"C to SS'C. The emulsifiable mixture should be emutsi- 
^ f lable in an aqueous solution to form core particles with a diameter of less than 5 micrometers and preferably less than 
1 micrometer. The diameter of the microcapsules is no greater than 100 mrcrometers and preferably less than about 
40 micrometers. 

The emulsifiable mixture may optionally be combined with a surfactant. The microcapsules are prepared by forming 
an emulsion of the emulsifiable mixture and the water soluble polymer then spray drying the emulsion to form the 
50 microcapsules. The microcapsules may be coated onto a dispensing means for release onto fabrics in an automatic 
clothes drier. In such an application, moisture from the washed fabrics at least partially dissolves the water soluble 
polymer and the perfume diffuses out of the microcapsules or the released core particles. Temperatures of the drying 
cycle in the clothes drier may accelerate the release of the perfume by melting the wax of the core materials. 

The wax materials which may be used to form the emulsifiable mixture in the invention include hydrocart)ons such 
55 as paraffin wax and microcrystalline wax. Surfactant materials which may be used may be either cationic, anlonb or 
nonionic surfactants such as an ethoxylated primary alcohol nonlontc surfactant derived from C^e. C30, C40 and C50 
average carbon chain length primary alcohols; a fabric softening component; or alkyI sulphonate. Preferred surfactant 
materials are an ethoxylated primary alcohol and a cationic fabric softening compound, such as a quaternary ammonium 
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compound. 

Suitable water soluble polymers for use In the Invention Include synthetic polymers and natural or modified natural 
polymers with nriolecular weights of less than 100,000. 

Detailed Description of Preferred Embodiments of the Composites Microcapsules 

The composite microcapsules of the Invention may be added to tumble drier articles to provide eventual release 
of perfume compositions onto fabrics. The microcapsules are composed of small particles of an emulsifiable mixture 
of a wax and perfume composition optionally combined with a surfactant. The particles are individually embedded in 
a water soluble polymer matrix. Thus multiple release modes are used to deposit the perfume fragrance onto fabrics. 
Specifically the polymer matrix dissolves, partially or completely upon contact with wet fabrics and the perfume of the 
particles diffuses out. Diffusion is accelerated by melting the wax of the particles. The microcapsules may be incorpo- 
rated in a tumble articles to releasably control the deposition of the perfume fragrance onto fabrics during drying. 

The water soluble polymer matrix of the microcapsules at least partially dissolves upon contact with washed fabrics 
from a washing cycle. Perfume then may diffuse from released particles or from particles still within the partially dis- 
solved polymer material. 

The emulsifiable material has a melting point defined as the highest transition temperature above the point where 
the emulsifiable mixture becomes a flowable liquid, as measured by a conventional Differential Scanning Calorimeter. 
The core materials should be emulsifiable in an aqueous solution. The melting point of the particles is between 35^C 
and 90*C and preferably from 45°C to 85^C. 

In a preferred embodiment, a portion of the composite particles remain on the fabrics intact at the end of the drying 
cycle so that fragrance may be released while the fabrics are being ironed or worn by the consumer. 

The microcapsules of the present invention advantageously deposit a greater proportion of fragrance composition 
on drying clothes than prior art methods used in the art. Additionally, less fragrance is lost during the manufacturing 
of the tumble drier article of the invention. Therefore, less of the perfume composition is needed to form the microcap- 
sules to impart a greater proportion of perfume fragrance, such as the top notes of the perfume, on fabrics. Diffusion 
of fragrance is further significantly reduced during storage so that the fragrance is efficiently used for the purpose 
intended, rather than perfuming the environment. 

The microcapsules are less than 100 micrometers in diameter, preferably 3 to 1 00 micrometers and most preferably 
3 to 40 micrometers. The particles embedded in the microcapsules have an average diameter of 5 micrometers and 
preferably less than 1 micrometer. Spherical microcapsules are preferred, however, any geometric shape known in 
the art may be used within the scope of the invention. 

Preferably the microcapsules are solid at room temperature but may also be in gel form. 

Emulsifiable Material 



The term "emulsifiable mixture" is used to refer to a mixture of wax and perfume, optionally containing a surfactant, 
which forms an emulsion upon melting and dispersing into water, and has a melting point of between 35°C and 90''C,' 
preferably from 45°C to 85'C. 

The melting point of the emulsifiable mixture is defined as the highest transition temperature (measurable by a 
conventional Differential Scanning Calorimeter) above the melting point at which the emulsifiable liquid becomes flow- 
able or pourable. 

The wax of the invention includes hydrocarbons such as paraffins and microcrystalline waxes. The optional sur- 
factant includes cationic surfactants, preferably fabric softening materials; ethoxylated primary alcohol nonionic sur- 
factants, preferably those derived from C^q, C^q, or Cgo average carbon chain length alcohols; anionic surfactants 
such as alkyl sulphonate, polymeric surfactants and mixtures thereof. 

The paraffin and microcrystalline waxes used in the invention are self-emulsifiable, but such self-emulsifiable waxes 
may be combined with non self-emulsifiable waxes to form a material within the scope of the invention. 

Waxy materials which are contemplated within the scope of the present invention are presented in Table 1 below: 



Self-Emulsifiable Waxy Materials 


Type 


Company 
Designation 


Supplier 


Melting Point 


HLB Value 


Saponification Value 


Hydrocarbon 

' Ourachem - Duia Comm 


Duroxon J-324 

oditiesCom.. Atlantn GA 


Durachem^ 


105-115 




20-30 
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(continued) 





Setf-Emulsifiable Waxy Materials 


5 


Type 


Company 
Designation 


Supplier 


Melting Point 


HLB V^tue 


Saponification Value 




Hydrocarbon 


DuroxoB-120 


Durachem^ 


95-100 




85-100 


10 


Polyethylene 


Bestowax AO- 
1539 


Durachem^ 






38-45 




Hydrocarbon 


Durmont E 


Durachem^ 


68-72 




80 


IS 


Hydrocarbon 


Carnauba PV-0553 


Durachem^ 


76-80 




12-23 


Hydrocarbon 


Durawax S 


Durachem^ 


70-74 


- 


165-170 




Hydrocarbon 


WS-215 


Durachem^ 


48-50 




19 


20 


Nonionic 
Surfactant 


Unithox 420 


Petrolite^ 


91 


4 




2$ 


Nonionic 
Surfactant 


Unithox 450 


Petrolite2 


90 


10 






Nonionic 
Surfactant 


Unithox 


Petrolite2 


105 


10 




30 


Non Self-Emulsifiable Waxy Materials 




Long Chain 
Alcohol 


C30-OH 










3S 


Long Chain 
Alcohol 


1 C50-OH 











^ Durachem - Dura Commodities Coip., Atlanta, GA 



^Petrolite - Petrolite Speciality Polymers Group, Tulsa, OK 

40 A non self-emulsifiable wax such as Unilin 700 may be combined with a self-emulsifiable wax such as Duroxon J- 

324 in approximately equal ratios to form a material within the scope of the invention. The ratio of self-emulsifiable wax 
to non self-emulsifiable wax is preferably in the range of 1:3 to 100% self-emulsifiable wax, and preferably 1:1. 

Another embodiment of the invention is the combination of a surfactant, such as a cationic fabric softening com- 
ponent with a paraffin wax in a ratio of 1 : 1 fabric softening component to wax to form the particles in which the perfume 
45 composition is embedded. 

Any conventional fabric softening component described bebw for use to form a tumble drier article may be used 
in combination with a wax or polymeric alcohol to form the particles of the microcapsules. 

Water Soluble Polymers 

so 

The water soluble polymers which are suitable for use in the invention include synthetic polymers and natural or 
modified natural polymers with molecular weights of less than 100.000. 
Examples of synthetic water soluble polymers are: 

55 (1) polyvinyl pyrrolidine; 

(2) water soluble celluloses: 
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(3) polyvinyl alcohol; 

(4) ethylene maleic anhydride copolymer; 

5 (5) methyl vinyl ether maleic anhydride copolymer; 

(6) polyethylene oxides; 

(7) water soluble polyamlde or polyester; 

10 

(8) copolymers or homopolymers of acrylic acid such as polyacrylic acid, polystyrene acrylic acid polymers or 
mixtures of two or more; 

Examples of water-soluble hydroxylalkyi and carboxyalkyi cellulose include hydroxyethyl and carboxymethyl cel- 
^5 lulose. hydroxyethyl, and carboxyethyl cellulose, hydroxymethyl and carboxymethyl cellulose, hydroxypropyl car- 
boxymethyl cellulose, hydroxypropyl methyl carboxyethyl cellulose, hydroxypropyl carboxypropyl cellulose, hydroxy- 
butyl carboxymethyl cellulose, and the tike. Also usef u I are alkali metal salts of these carboxyalkyi celluloses, particularly 
and preferably the sodium and potassium salts. 

Examples of water soluble natural and modified natural polymers are starch, gums and gelatin. Modified starch in 
20 its myriad of forms, including dextrlns, is useful within the Invention, as well as hydrolysed gums and hydrolysed gelatin. 
Various modified starches within the scope of the invention are described in Schoch et al., U.S. No. 2,876, 160. 

Suitable hydrolysed gums within the invention include gum arabic, larch, pectin, tragacanth, locust bean, guar, 
alginates, carrageenans, cellulose gums such as carboxyl methyl cellulose and karaya. 

Modified starch suitable for the invention has a dextrose equivalent of 0.25 up to about 20, preferably 5 to 15. 
25 A wide range of starch hydrolysates having dextrose equivalents of up to 95 are also useful. Until recently these 

starch hydrolysates, also called maltodextrins and dextrine were produced from various starches by acid hydrolysis. 
The hydrolysates resulting from th is acid process are not completely soluble in water, and contain native starch. Suitable 
starches are derived from corn, waxy maize, tapioca, etc, 

30 Perfume composittons 

The perfume composition of the emulslfiable mixture is characterized as an oil composition which is Insoluble but 
water dispersible and may be either volatile or non-volatile. Perfume compositions should also be blended to Impart 
aromas which compliment the products in which the microcapsules will be used. For example, tumble drier sheets may 
3S incorporate a lemon scent, woody scent, bouquet fragrance, etc. to impart the feeling of cleanliness and fine laundry 

Deofragrance compositions described in Hooper, U.S. 4,1 34,838 and 4,322,308 may be utilized within the present 
invention. 

Perfume is released from the microcapsules and deposited on fabrics by at least partially dissolving the water 
soluble polymer of the microcapsules. Fragrance diffuses from the exposed or released particles. When the temperature 
40 is subsequently applied to the particles the wax is substantially melted and the perfume diffusion rate is accelerated. 

In the preferred embodiment, water left in washed fabrics at the end of the drying cycle substantially dissolves the 
water soluble polymer of the microcapsules which have deposited on the fabrics mostly by mechanical action in the 
tumbling dryer. Subsequently as temperatures in the dryer rise from about 40*C upwards toward 60-90'C the wax of 
the deposited particles Is substantially melted to release fragrance onto the fabrics at the end of the drying cycle. It 
45 may be understood that the skilled artisan may select waxes of higher melting points to control the release of the 
majority of the fragrance at the end of the cycle, within the scope of the invention. 

In another aspect of the invention the microcapsules may be engineered to provide deposit of the microcapsules 
on dried fabrics and release of the fragrance only upon Ironing using steam and high temperatures. Perspiration and 
body heat may also be used to release fragrance during wear by consumer, an embodiment of particular interest when 
so deo-f ragrance Is used to form the particles. 

Process 

The composite microcapsules are prepared by spray-drying an aqueous dispersion. The aqueous dispersion is 
55 formed by emulsifying together the wax material and fragrance oil to form an emulsified mixture. In a reaction equipped 
with a stirrer, temperature controller and condenser. The reactor is heated and maintained at a temperature until the 
wax material and perfume are melted to form a smooth uniform solution. Water is then added to the uniform solution 
to form an aqueous wax/perfume emulsion. The emulsion is then cooled and the water soluble polymer is added to 
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form a stable emulsion which is spray-dried to yield solid microcapsules containing particles of wax material and per- 
fume. 

If a surfactant Is desired, it is added to the emulsified mixture in the reactor. 
5 Tumble Drier Article 

The formed composite microcapsules may be mixed with an effective amount of a fabric conditioning composition 
and coated onto a dispensing means to form a tumble drier article. Such articles both condition fabrics in a tumble 
drier and impart a pleasant fragrance. The fabric conditioning composition has a preferred melting (or softening) point 
10 of SS^CtolSO^C. 

In one embodiment 0.5% to 80% of the composite microcapsules are mixed with the fabric conditioning composi- 
tion, preferably 1% to 20% microcapsules are mixed with the conditioning composition and most preferably 2% to 1 0% 
microcapsules are mixed with the conditioning composition. Because the fragrance is incorporated into the microcap- 
sules, fragrance loss during manufacturing, storage and use is significantly reduced over sheets containing fragrance 

IS incorporated by conventional means and by other encapsulation technologies in the art. 

The fabric conditioning composition which may be employed in the invention is coated onto a dispensing means 
which effectively releases the fabric conditioning composition in a tumble dryer Such dispensing means can be de- 
signed tor single usage or for multiple use. One such multi-use article comprises a sponge material releasably enclosing 
enough of the conditioning composition to impart effective fabric softning during several drying cycles. This multi-use 

20 article can be made by filling a porous sponge with the composition. In use, the composition melts and leaches out 
through the pores of the sponge to soften and condition fabrics. Such a filled sponge can be used to treat several loads 
of fabrics in conventional dryers, and has the advantage that It can remain In the dryer after use and Is not likely to be 
misplaced or lost. 

Another article comprises a cloth or paper bag releasably enclosing the"composition and sealed with a hardened 
2S plug of the mixture. The action and heat of the dryer opens the bag and releases the composition to perform its softening. 

A highly preferred article comprises the compositions containing a softener and a compatible organosilicone re- 
leasably affixed to a flexible substrate such as a sheet of paper or woven or non-woven cloth substrate. When such 
an article Is placed in an automatic laundry dryer, the heat, moisture, distribution forces and tumbling action of the dryer 
removes the composition from the substrate and deposits It on the fabrics. 
30 The sheet conformation has several advantages. For example, effective amounts of the compositions for use in 

conventional dryers can be easily absorbed onto and into the sheet substrate by a simple dipping or padding process. 
Thus, the end user need not measure the amount of the composition necessary to obtain fabric softness and other 
benefits. Additionally, the flat configuration of the sheet provides a large surface are which results in efficient release 
and distribution of the materials onto fabrics by the tumbling action of the dryer. 
35 The substrates used in the article can have a dense, or more preferably, open or porous structure. Examples of 

suitable materials which can be used as substrates herein include paper, woven cloth, and non-woven cloth. The term 
"cloth" herein means a woven or non-woven substrate for the articles of manufacture, as distinguished from the term 
"fabric" which encompasses the clothing fabrics being dried in an automatic dryer. 

It is known that most substances are able to absorb a liquid substance to some degree; however, the term "ab- 
40 sorbent", as used herein, is intended to mean a substrate with an absorbent capacity (i.e., a parameter representing 
a substrate's ability to take up and retain a liquid) from 4 to 12, preferably 5 to 7 times its weight of water. 

If the substrate is a foamed plastics material, the absorbent capacity is preferably in the range of 15 to 22, but 
some special foams can have an absorbent capacity in the range from 4 to 12. 

Determinatbn of absorbent capacity values is made by using the capacity testing procedures described in U.S. 
45 Federal Specifications (UU-T-595b), modified as follows: 

1 . tap water is used instead of distilled water; 

2. the specimen is immersed for 30 seconds instead of 3 minutes; 

so 

3. draining time Is 15 seconds Instead of 1 minute; and 

4. the specimen is Immediately weighed on a torsion balance having a pan with tumed-up edges. 

ss Absorbent capacity values are then calculated In accordance with formulae given In said Specification. Based on 
this test, one-ply, dense bleached paper (e.g.. Kraft or bond having a basis weight of about 0,052-!% (32 pounds per 
3,000 square feet) has an absorbent capacity of 3.5 to 4; commercially available househokJ one-p'Iy towel paper has 
a value of 5 to 6; and commercially available two-ply household towelling paper has a value of 7 to about 9.5. 
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Suitable materials which can be used as a substrate in the invention herein include, among others, sponges, paper, 
and woven and non-woven cloth, all having the necessary absorbency requirement defined above. 

The preferred non-woven cloth substrates can generally be defined as adhesively bonded fibrous or filamentous 
products having a web or carded fibre structure (where the fibre strength is suitable to allow carding), or comprising 
s fibrous mats in which the fibres or filaments are distributed haphazardly or in random array (i.e. an array of fibres in a 
carded web wherein partial orientation of the fibres if frequently present, as well as a completely haphazard distributional 
orientation), or substantially aligned. The fibres or filaments can be natural (e.g. wool, silk, jute, hemp, cotton, linen, 
sisal, or ramie) or synthetic (e.g. rayon, cellulose ester, polyvinyl derivatives, polyolefins, polyamides, or polyesters). 

The preferred absorbent properties are particularly easy to obtain with non-woven cloths and are provided merely 
10 by building up the thickness of the cloth, i.e., by superimposing a plurality of carded webs or mats to a thickness 
adequate to obtain the necessary absorbent properties, or by allowing a sufficient thickness of the fibres to deposit on 
the screen. A diameter or denier of the fibre (generally up to about 1.11 tex (10 denier)) can be used, inasmuch as It 
is the free space between each fibre that makes the thickness of the cloth directly related to the absorbent capacity of 
the cloth, and which, further, makes the non-woven ctoth especially suitable for impregnation with a composition by 
IS means of intersectlonal or capillary action. Thus, any thickness necessary to obtain the required absorbent capacity 
can be used. 

When the substrate for the composition is a non-woven cloth made from fibres deposited haphazardly in or random 
array on the screen, the articles exhibit excellent strength in all directions and are not prone to teat or separate when 
used in the automatic ctothes dryer. 

20 Preferably, the non-woven cloth is water-laid or air-laid and is made from cellulosic fibres, particularly from regen- 

erated cellulose or rayon. Such non-woven cloth can be lubricated with any standard textile lubricant. Preferably the 
fibres are from 5mm to 50mm in length and are from 0.1 7 to 0.56 tex (1 .5 to 5 denier). Preferably the fibres are at least 
partially oriented haphazardly, and are adhesively bonded together with a hydrophobic or substantially hydrophobic 
binder-resin. Preferably, the cloth comprises about 70% fibre and 30% binder resin polymer by weight and has a basis 

25 weight of from about 18 to 45g per square meter. 

In applying the fabric conditioning composition to the absorbent substrate, the amount Impregnated into or coated 
onto the absorbent substrate is conveniently in the weight ratio range of from 10:1 to 0.5:1 based on the ratio of total 
conditioning composition to dry, untreated substrate (fibre plus binder). Preferably the amount to fix the conditioning 
composition ranges from 5:1 to 1:1, most preferably from 3:1 to 1:1 by weight of the dry, untreated substrate. 

30 According to one preferred embodiment of the invention, the dryer sheet substrate is coated by being passed over 

a rotogravure applicator roll. In its passage over this roll, the sheet Is coated with a thin, uniform layer of molten fabric 
softening composition contained In a rectangular pan at a level of about 1 2.5g/square metre. Passage of the substrate 
over a cooling roll then solidifies the molten softening composition. This type of applicator is used to obtain a uniform 
homogeneous coating across the sheet. 

35 Following application of the liquefied composition, the articles are held at room temperature until the composition 

substantially solidifies. The resulting dry articles, prepared at the composition substrate rattos set forth above, remain 
flexible; the sheet articles are suitable for packaging in rolls. The sheet articles can optionally be slitted or punched to 
provide a non-blocking aspect at any convenient time if desired during the manufacturing process. 

The fabric conditioning composition employed in the present Invention includes certain fabric softeners which can 

40 be used singly or in admixture with each other 

Fabric Softener Component 

Fabric softeners suitable for use herein are selected from the folbwing classes of compounds: 

45 

(i) Cationic quaternary ammonium salts. The counterion is methyl sulphate or any halide, methyl sulphate being 
preferred for the drier-added articles of the inventton. Examples of cationte quaternary ammonium salts include, 
but are not limited to: 

(1) Acyclic quaternary ammonium salts having at least two Ce.30, preferably C12.22 alkyi chains, such as: 
ditallow dimethyl ammonium methylsulphate, di(hydrogenated tallow) dimethyl ammonium methylsulphate. 
distearyldlmethyl ammonium methylsulphate, dicocodimethyl ammonium methylsulphate and the like; 

(2) Cyclic quaternary ammonium salts of the imidazollnium type such as di(hydrogenated tallow) dimethyl 
ss imidazollnium methylsulphate, 1 -ethylene-bis(2-taliow-1 -methyl) imidazolinium methylsulphate and the like; 

(3) Diamidoquaternary ammonium salts such as: methyl-bis(hydrogenated tallow amidoethyl)-2-hydroxyethyl am- 
monium methyl sulphate, methyl bis(talbwamkjoethyl)-2-hydroxypropyl ammonium methylsulphate and the like; 
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(4) Biodegradable quaternary ammonium salts such as N,N-di(tallowoyl-oxy-ethyl)-N,N-dimethyl ammonium 
methyl sulphate and N,N-di(tallowoyl-oxy-propyl)-N,N-dimethyl ammonium methyl sulphate. When fabric con- 
ditioning compositions employ biodegradable quaternary ammonium salts, the pH of the composition is pref- 
erably adjusted to between about 2 and about 5. Biodegradable quaternary ammonium salts are described, 
5 for example, In U.S. Patents 4,137,180; 4,767,547 and 4.789.491, 

(ii) Tertiary fatty amines having at least one and preferably two Cg to C30, preferably to C^g to Cgg, alkyi chains. 
Examples include hardened tallow amine and cyclic amines such as 1 -(hydrogenated tallow)amidoethyl-2-(hydro- 
genated (tallow) imidazoline. Cyclic amines which may be employed for the compositions herein are described in 
70 U.S. Patent 4.806,255. 

(Hi) Carboxylic acids having 8 to 30 carbon atoms and one carboxyllc group per molecule. The alkyl portion has 8 to 
30, preferably 1 2 to 22 carbon atoms. The alkyl portion may be linear or branched, saturated or unsaturated, with linear 
saturated alkyl preferred. Stearic acid is a preferred fatty acid for use in the composition herein. Examples of these 
75 carboxyllc acids are commercial grades of stearic acid and the like which may contain small amounts of other ackis. 

(iv) Esters of potyhydric alcohols such as sorbitan esters or glycerol stearate. Sorbitan esters are the condensation 
products of sorbitol or iso-sorbitol with fatty acids such as stearic acid. Preferred sorbitan esters are monoalkyl. A 
common example of sorbitan ester is SPAN 60 (I CI) which is a mixture of sorbitan and isosorbide stearates. 

20 

(v) Fatty alcohols, ethoxyiated fatty alcohols, alkyl phenols, ethoxylated alkyl phenols, ethoxylated fatty amines, 
ethoxytated monoglycerides and ethoxylated diglycerides. 

(vi) Mineral oils, and polyols such as polyethylene glycol. 

2S 

These softeners are more definitively described in U.S. Patent 4,134,838, Preferred fabric softeners for use herein 
are acyclic quaternary ammonium salts, di(hydrogenated)tallow dimethyl ammonium methylsulphate is most preferred 
for dryer articles of this invention. Especially preferred are mixtures of di(hydrogenated)tallow dimethyl ammonium 
methylsulphate with fatty ackJs, particularly stearic acki. 
30 The amount of fabric softening composition on a sheet is subject to normal coating parameters such as, for ex- 

ample, viscosity and melting point, of the fabric softening component and is typically 0.5 g to 5 g, preferably 1 g to 3.5 g. 

Optional ingredients include brighteners or fluorescent agents, colourants, germicides and bactericides. 

The folk>wing examples will more fully illustrate the embodiments of this invention. All parts, percentages and 
proportions referred to herein and in the claims are by weight unless othenwise indicated. 

3S 

Example 1 

An emulsion containing a blend of a self-emulsifiable wax, a non self-emulsiflable wax and a perfume mixture 
dispersed In polyvinyl alcohol solution was prepared by the following process. 20g of the self-emulsifiable Duroxon J- 

40 324 wax (M.P lOS-IIS^'C. Durachem), 20g of non self-emulsifiable Unilin 700 Wax (M P 110''C, Petrolite). 0.50g of 
potassium hydroxide and 20g of deionized water were charged to a 500ml reactor equipped with stirrer, temperature 
controller and condenser. The reactor was heated and maintained at 100°C until ail the wax melted to form a smooth 
uniform solution. 16g of boiling deionized water was added slowly to the molten water mixture and the temperature 
was maintained at lOO^C until a crystal clear solution was observed. Following this, 44g of perfume (ex-lnternatioani 

4S Flavours & Fragrances) was added slowly to the wax mixture at lOO'C to yield a honey-like viscous solution. 80g of 
boiling deionized water was then added to the reactor to form a milky wax/perfume mixture emulsion. To this emulsion, 
136g of polyvinyl alcohol solution (Molecular Weight 2,000, 17.6% solid) was added and the emulsion was cooled to 
40-60*C with a water bath to form a stable emulsion. The resulting emulsion was spray dried at 120*C inlet air tem- 
perature using Yamato GA 31 minisprayer dryer to yield the microcapsule with 40% perfume loading. 

50 

Example 2 

An emulsion containing a blend of self-emulsiflable wax and perfume dispersed In a polyvinytalcohol solution was 
prepared as follows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser was charged 45g 
55 of self-emulsifiable Unithox 450 wax (m.p. 90'C, Petrolite). The reactor was heated and maintained at 95°C until all 
the wax melt. 90g of perfume (ex-l FF) was added slowly to the reactor for a perkxj of 5 to 8 minutes and the temperature 
was maintained at gO'^C to form a clear solution. Following this, 222g of hot deionized water (go^'C) was added to the 
mixture of molten wax and perfume to form a milky emulsion. 390g of polyvinylalcohol solution (Molecular Weight 
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2,000, 23. 1% solid) was added to the reactor and the emulsion was cooled to 40-50**C with a water bath. The resulting 
emulsion was then spray dried at 150°C inlet air temperature and 70»C air outlet temperature using Yamato GA31 
minispray dryer to make the microcapsule with 40% perfume loading. 

Example 3 

An emulsion containing a blend of self -emu Isifiable wax and perfume dispersed in a polyvinylalcohol solution was 
prepared as follows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser was charged 22.5g 
of Unithox 450 wax and 22.5g of ditallowdimethylammonium methylsulphate. The reactor was heated and maintained 
at 95*C until all the wax melted. 90g of perfume (ex- IFF) was added slowly to the reactor for a period of 5 to 8 minutes 
and the temperature was maintained at 90°C to form a clear solution. Following this. 222g of hot deionized water (90**C) 
was added to the mixture of molten wax and perfume to form a milky emulsion. 390g of polyvinylalcohol solution 
(l\/lolecular weight 2.000, 23. 1% solid) was added to the reactor and the emulsion was cooled to 40-50°C with a water 
bath. The resulting emulsion was then spray dried at 1 SO'^C inlet air temperature and yc^C air outlet temperature using 
Yamato GA31 minispray dryer to make the microcapsule with 40% perfume loading. 

Example 4 

An emulsion containing a blend of self -emu Isifiable wax and perfume dispersed in a polyvinylalcohol solution was 
prepared as fallows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser was charged 45g 
of self-emulsifiable Unithox 750 wax (m.p. IIC^C. Petrolite). The reactor was heated and maintained at QS^'C until all 
the wax melted. 90g of perfume (ex- IFF) was added slowly to the reactor for a period of 5 to 8 minutes and the 
temperature was maintained at 90°C to form a clear solution. Following this, 222g of hot deionized water (90°C) was 
added to the mixture of molten wax and perfume to forni a milky emulsion. 390g of polyvinylalcohol solution (Molecular 
Weight 2.000, 23.1% solid) was added to the reactor and the emulsion was cooled to 40-50''C with a water bath. The 
resulting emulsion was then spray dried at ISO'^C inlet air temperature and yO'^C air outlet temperature using Yamato 
GA31 minispray dryer to make the microcapsule with 40% perfume loading. 

Example 5 

An emulsion containing a blend of self-emulsifiable wax and perfume dispersed in a hydrophobically modified 
starch solution was prepared as follows. To a 500ml reactor equipped with stirrer, temperatu re controller and condenser 
was charged 30g of self-emulsifiable Unithox 450 wax (m.p. 90**C, Petrolite). The reactor was heated and maintained 
at 95'C until all the wax melted. 60g of perfume (ex- IFF) was added slowly to the reactor for a period of 5 to 8 minutes 
and the temperature was maintained at 90*C to fomfi a clear solution. Following this, 90g of hot deionized water (90°C) 
was added to the mixture of molten wax and perfume to form a milky emulsion. lOOg of Capsul solution (National 
Starch and Chemical Corp. , 30% solid) was added to the reactor and the emulsion was cooled to 40-50°C with a water 
bath. The resulting emulsion was then spray dried at 120'C inlet air temperature and 60»C air outlet temperature using 
Yamato GA31 minispray dryer to make the microcapsule with 50% perfume loading. 

Characteristics of Capsules 

The composition and the characteristics of the prepared capsules are shown in Table I. The % washable perfume 
oil is determined by washing the capsule with n-hexane. Two grams of capsule are weighed into a Buchner funnel. 40g 
of hexane is added to the funnel. The hexane is removed by applying vacuum and the washed capsule is air dried to a 
constant weight. The % washable oil is then calculated from the amount of perfume oil removed and the total oil contained 
in the capsule. 



Table I 



Capsule 


Composition 


% Washable Oil 


Example 1 


40.8% Perfume, 18.6% Duroxon J-324 


44% 




18.6% Uniline 700, 22% PVA 




Example 2 


40% Perfume, 20% Unithox 450 


1.3% 




40% PVA 
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Table I (continued) 





Capsule 


Composition 


% Washable Oil 


5 




40% Perfume 10% Unithox 450 

10% Ditallowdimethylammonlum Methyl Sulfate 

40%PVA 


1.6% 


10 


Example 4 


40% Perfume. 20% Unithox 750 
40%PVA 


3.75% 




Example 5 


50% Perfume, 25% Unithox 450 
25% CapsuK") 


66% 



75 



Examples 6-8 are comparative examples 
Example 6 

20 This example gives a comparison of the result obtained by using a mixture of nonemulsifiable core material for 

the preparation of perfume/wax microcapsules by the same process described in example 2. 1 9g of C^o alcohol (Uniltne 
425, ex-Petrolite) was charged into a 500ml reactor. The reactor was heated and maintained at 95"C until all the wax 
melted. 1 9g of perfume (ex IFF) was added slowly to the molten wax and the temperature was maintained at 90^C to 
form a clear solution. 114g of hot deionized water was then added to the reactor Following this addition, 152g of 

25 polyvlnylalcohol solution (25% solid, 2,000 MW) was added to the reactor and the reactor was cooled to 40*^0 with a 
water bath. It was obsen^ed that instead of forming a stable emulsion, the wax/perfume mixture formed large aggregates 
which could not be spray dried. 

Example 7 

30 

A wax and perfume mixture was encapsulated in a modified starch Capsul (ex-National Starch and Chemical 
Corp.) using the process described in U.S. Patent 3,091 ,567. Capsul is a modified food starch derived from waxy maize 
especially designed for spray drying encapsulation of perfumes and flavours. 40g of Capsul and 160g of deionized 
water were added to a 500ml reactor. The reactor was heated and maintained at 90<*C until all the Capsul dissolved. 
3S At the same time, a wax and perfume mixture was prepared by melting 20g of Uniline 425 wax (ex-Petrolite) and 20g 
of perfume (ex-IFF) at 90°C. The wax and perfume mixture was added to the reactor and agitated with the Capsul 
solution at QC'C for 30 minutes. The resulting emulsion was then cooled to 40°C with a water bath. Rather than forming 
a stable emulsion, the wax and perfume mixture formed large aggregates which could not be spray dried. 

40 Example 8 

Microcapsules were formed using polyvinyl alcohol by the process described in Example 2. In this example, the 
core material is perfume only, without wax. 40g of perfume (ex-IFF) was emulsified into 1 64g of polyvinyl alcohol (24.5% 
solid, 2,000 M.W.) to form a stable perfume emulsion. The perfume emulsion was spray dried at 120" inlet air temper- 
45 ature and eO'^C outlet air temperature using Yamato GA31 minispray dryer. The sprayed emulsion was heavily coated 
on the wall of drying chamber and could not be used to produce free flowing perfume capsules. 

Example 9: Fabric Softener Sheet Preparation 

50 Fabric softener dryer sheets comprising a perfume-containing fabric softener composition coated on a polyester 

substrate were prepared as follows. The perfume-containing softener active composition was prepared by admixing 
36 grams of perfume microcapsule with 900 grams of molten softener active comprising 70 wt.% ditallowdimethylam- 
monlum methylsulphate and 30 wt.% C^e-is '^^^ ^^'^ ^"^ minutes. After the addition was completed, the 
molten softener active was transferred to a 3-roller Lyons Bench Coater preheated to 79**C. The molten softener active 

55 was then coated on 229 mm by 279 mm (9 inches by 11 inches) polyester substrate with a coating weight 1 .6 grams 
per sheet. The perfume microcapsules of Example 2 and Example 3 were used for the sheet preparation. The same 
procedure was also used to nr^ke one softener sheet containing 4 wt.% of free perfume oil. 
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Example 10: Fabric Perfume Odour Test 

This test compares the effectiveness of perfume microcapsule vs. free (non-encapsulated) perfume oil in perfume 
substantivity to fabric after a dryer cycle. In this test, 2,72 Kg (6 lbs.) of freshly washed fabrics are dried for 40 minutes 
in a Kenmore electric dryer (Lady Kenmore). At the start of the drying cycle, 229 mm by 279 mm (9 inches by 11 inches) 
of perfume-containing fabric softener sheet is placed on the top of the clothes. Two dryers are used for the test. In one 
drier the sheet containing the free perfume oil is used while the other drier contains the perfume microcapsule. At the 
end of the drying cycle, the fabrics are removed from the dryer. The odour from the treated fabrics is compared. Eval- 
uation results (Table II) show that fabrics treated with the sheet containing either Example 2 or Example 3 microcapsules 
gave stronger perfume odour than those treated with the sheet containing the free perfume oil even at a lower total 
perfume level (1 .6 wt.% vs. 4 wt.%). 



Table II 





% Perfume 


% Perfume Capsule 


Perfume Odour 


Sheet 1 


4% 


None 


Weak 


Sheet 2 


1.6% 


4% Example 2 


Stronger 


Sheet 3 


1.6% 


4% Example 3 


Stronger 



The following terms used herein are trade marks: Polywax 500; Duroxon; Duroxo; Bestowax; Durmont; Camauba; 
Durawax, Unithox; Unilin; and Span. 



Claims 

1. A tumble drier article of manufacture adapted for conditioning fabric in an automatic clothes drier comprising: 

(a) a fabric softening composition comprising a fabric softener selected from the group consisting of: cationic 
quaternary ammonium salts, tertiary fatty amines having at least one and preferably two Cq to C30 alky I groups, 
carboxylic acids having 8 to 30 carbon atoms and one carboxy group per molecule, esters of polyhydric alco- 
hols, fatty alcohols, ethoxylated fatty alcohols, alkyi phenols, ethoxylated alky! phenols, ethoxylated fatty 
amines, ethoxylated monoglycerides, ethoxylated diglycerides, mineral oils, polyols and mixtures thereof; 

(b) between 0.5 and 80% by weight of spray dried composite microcapsules having a diameter less than 100 
micrometers, each microcapsule material comprising a water soluble polymer and individual particles of an 
emulsifiable mixture of a self-emulsifiable wax material and, optionally, a non-self-emulsifiable wax material 
and a perfume composition, the mixture having a melting point between 35 and 90*0 and the ratio of self- 
emulsifiable to non-self-emulsifiable wax being at least 1 :3; wherein the wax material and the perfume com- 
position are dispersed in the water soluble polymer, the individual particles of the mixture of wax and perfume 
composition having an average diameter of less than 5 micrometers; and 

(c) dispensing means for releasing the fabric softening composition and the microcapsules onto fabrics, the 
fabric softening composition being releasably attached to the dispensing means in a weight ratio of from 10: 
1 to 0.5:1 of the fabric softening compositbn to the dispensing means. 

2. The tumble drier article according to claim 1 wherein the water soluble polymer is selected from the group consisting 
of a synthetic polymer, a natural polymer or modified natural polymer having a molecular weight of less than 100 
000 and mixtures thereof. 

3. The tumble drier article according to claim 1 wherein the wax material is selected from the group consisting of a 
hydrocarbon based paraffin wax and a hydrocartaon based microcrystalline wax. 

4. The tumble drier article according to claim 1 wherein the emulsifiable mixture of wax and perfume composition 
further comprises a surfactant. 

5. The tumble drier article according to claim 4. wherein the surfactant is a nonionic surfactant derived from. C^q, 
C30, C40 or C50 average cartoon chain length alcohols, a cationic fabric softening component, or mixtures thereof. 

6. The tumble drier article according to claim 4, wherein the surfactant is an ethoxylated primary alcohol or a cattonic 
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fabric softening compound. 

7. The tumble drier article according to claim 1, wherein the water soluble polymer is a synthetic polymer and is a 
material selected from the group consisting of polyvinyl pyrrolidine, a water soluble cellulose, a polyvinyl alcohol, 

5 a polyethylene oxide, a homo- or copolymer of acrylic acid or methacrylic acid or mixtures thereof, ethylene maleic 

anhydride copolymer.methyl vinyl ether maleic anhydride copolymer.a water soluble polyamide or polyester, or 
mixtures thereof. 

8. The tumble drier article to claim 7 wherein the synthetic polymer is polyvinyl pyrrolidine or polyvinyl alcohol. 

10 

9. A tumble drier article according to claim 1 wherein the natural polymer Is a starch, a gum, or a gelatin. 

10. A tumble drier article according to claim 1 wherein each of the composite microcapsules has a diameter of less 
than 100 micrometers. 

IS 

11. A tumble drier article according to claim 10 wherein each microcapsule has a diameter of 3 to 100 micrometers. 

12. A tumble drier article according to claim 11 wherein each of the microcapsules has a diameter of 3 to 40 microm- 
eters. 

20 

1 3. A tumble drier article according to claim 1 wherein the particles have an average diameter of less than 1 micrometer 

14. A composite microcapsule containing a fragrance oil comprising: 

25 (a) particles composed of an emulsifiable mixture of a self-emulsifiable wax material and, optionally a non- 

self-emulsif iable wax material, and a perfume composition, the mixture having a melting point between 35 and 
90*C, the ratio of self-emulsifiable to non-self-emulsifiable wax being at least 1:3, the particles having an 
average diameter of less than 5 micrometers; and 

(b) a water soluble polymer encapsulating the particles to form composite microcapsules having a diameter 
30 less than 100 micrometers whereby the fragrance oil is released by dissolving the polymer upon contact with 

a liquid and melting the wax material at a temperature below 90°C. the microcapsules having been formed by 
a spray drying process. 

15. The composite microcapsule according to claim 14, wherein the emulsifiable mixture comprises a wax selected 
35 from the group consisting of a hydrocarbon based paraffin wax and a hydrocarbon based microcrystalllne wax. 

16. The composite microcapsule according to claim 1 4, wherein the emulsifiable mixturefurther comprises a surfactant 
selected from the group consisting of a nonionic surfactant derived from C^g^ C30, C40 or C50 average carbon chain 
length alcohols, a cationic fabric softening component, or mixtures thereof. 

40 

17. The composite microcapsule according to claim 14, wherein the water soluble polymer is a synthetic polymer, 
natural polymer or a modified natural polymer. 

18. The composite microcapsule according to claim 1 7. wherein the synthetic polymer is a material selected from the 
45 group consisting of polyvinyl pyrrolidine, a water soluble cellulose, a polyvinyl alcohol, a polyethylene oxide, a 

homo- or copolymer of acrylic acid or methacrylic acid or mixtures thereof, ethylene nraleic anhydride copolymer, 
methyl vinyl ether maleic anhydride copolymer, a water soluble polyamide or polyester, or mixtures thereof. 

1 9. The composite microcapsule according to claim 1 4 wherein each microcapsule has a diameter of 3 to 1 00 microm- 
50 eters. 

20. The composite microcapsule according to claim 19 wherein each of the microcapsules has a diameter of 3 to 40 

micrometers. 

55 21. The composite microcapsule according to any one of claims 14 to 20 wherein the microcapsule is solid or in gel 
form at room temperature. 

22. A composite microcapsule article according to claim 1 4 wherein the ratio of wax material to the fragrance oil Is 1 : 
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4to4:1. 

23. A process tor making a composite microcapsule of claim 1 4 comprising the steps of: 

(a) selecting a self-emulsifiable wax material and, optionally, a non-self-emulslflable wax material, and a per- 
fume composition to form an emulsifiable mixture having a melting point of between 35** and 90*0, the ratio 
by weight of self-emulsifiable to non-self-emulsifiable wax material being at least 1 :3; 

(b) selecting a water-soluble polymer; 

(c) melting the emulsifiable mixture in a reactor until a uniform solution is obtained; 

(d) adding water to the uniform solution to form an aqueous emulsion; 

(e) adding the water soluble polymer to the aqueous emulsion and cooling the resulting mixture to form a 
stable emulsion; and 

(f) spray drying the stable emulsion to yield a composite microcapsule having a diameter of less than 100 
micrometers. 

Patentanspruche 

1 . Gegenstand fur Waschetrockner, ausgelegt zum Veredein von Textllien in einem automatischen Waschetrockner, 
umfassend: 

(a) eine textllweichmachende Zusammensetzung, umfassend einen Textilwelchmacher, ausgewahit aus der 
Gruppe, bestehend aus: kationischen quaternaren Ammoniumsalzen, tertiaren Fettaminen mit mindestens 
einer und vorzugsweise zwei CQ-Cao-Alkylgruppen, Carbonsauren mit 8 bis 30 Kohlenstoffatomen und einer 

30 Carboxygruppe pro Molekul, Estern von mehnwertigen Alkoholen, Fettalkoholen, ethoxylierten Fettalkoholen, 

Alkylphenolen, ethoxylierten Alkylphenolen, ethoxylierten Fettaminen, ethoxylierten Monoglyceriden, ethoxy- 
lierten Diglycerlden, Mineralolen, Polyolen und Gemlschen davon; 

(b) zwischen 0,5 und 80 Gewlchtsprozent spruhgetrocknete Kompositmikrokapsein mit einem Durchmesser 
von weniger als 100 Mlkrometern, wobei jedes Mikrokapselmaterial ein wasserlosliches Polymer und einzelne 
Teibhen eines emulgierbaren Gemisches von einem selbst-emulgierbaren Wachsmateria! und gegebenenfalls 
einem nicht selbst-emulgierbaren Wachsmaterial und einer Parfumzusammensetzung umfaRt, wobei das Ge- 
misch einen Schmelzpunkt zwischen 35 und 90^C aufweist und das Verhaitnis von selbst-emulgierbarem zu 
nicht selbst-emulgierbarem Wachs mindestens 1:3 ist, wobei das Wachsmaterial und die Parfumzusammen- 
setzung in dem wasserlos lichen Polymer dlspergiert sind. die einzelnen Teilchen des Gemisches von Wachs 
und Parfumzusammensetzung einen mittleren Durchmesser von weniger als 5 Mlkrometern aufweisen; und 

(c) eine Ausgabevorrichtung zur Freisetzung der textilweichmachenden Zusammensetzung und der Mikro- 
kapseln auf die Textilien, wobei die textllweichmachende Zusammensetzung freisetzbar an die Ausgabevor- 
richtung in einem Gewlchtsverhaltnis von textilweichmachender Zusammensetzung zur Ausgabevorrichtung 
von 10:1 bis 0,5:1 gebunden ist. 

45 

2. Gegenstand fur Waschetrockner nach Anspruch 1, wobei das wasserldsliche Polymer ausgewahit Ist aus der 
Gruppe, bestehend aus einem synthetischen Polymer, einem naturlichen Polymer Oder modifiziertem natOrlichen 
Polymer mit einem Molekulargewicht von weniger als 100000 und Gemlschen davon. 

so 3. Gegenstand fur Waschetrockner nach Anspruch 1, wobei das Wachsmaterial ausgewahit Ist aus der Gruppe, 
bestehend aus einem auf Kohlenwasserstoff basierenden Paraffinwachs und einem auf Kohlenwasserstoff basie- 
renden mikrokristallinen Wachs. 

4. Gegenstand fOr Waschetrockner nach Anspruch 1 . wobei das emulgierbare Gemisch aus W^chs und Parfumzu- 
55 sammensetzung auRerdem ein Tensid umfaftt. 

5. Gegenstand fur Waschetrockner nach Anspoich 4, wobei das Tensid ein nichtionisches Tensid darstellt, abgeleitet 
von Alkoholen mit einer mittleren Kohlenstoffkettenlange von C^e, C30, C40 Oder C50, einer kationischen textil- 
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weichmachenden Komponente Oder Gemischen davon. 

6. Gegenstand fur Waschetrockner nach Anspruch 4. wobei das Tensid ein ethoxylierter primarer Alkohol Oder eine 

kationlsche textilweichmachende Verbindung darstellt. 

5 

7. Gegenstand f Or Waschetrockner nach Anspruch 1 , wobei das wasserlosliche Polymer ein synthetisches Polymer 
1st und ein Material, ausgewahtt aus der Gruppe, bestehend aus Polyvinylpyrrolidon, einer wasserldsltchen Cel- 
lulose, einem Polyvinylalkohol, einem Polyethylenoxid. einem Homo- oder Copolymer von Acrylsaure oder Me- 
thacrylsaure oder Gemischen davon, Ethylen-Maleinsaureanhydrid-Copolymer, Methylvinylether-Maleinsaurean- 

10 hydrid-Copolymer, einem wasserloslichen Polyamid oder Polyester Oder Gemischen davon, darstellt. 

8. Gegenstand f Or Waschetrockner nach Anspruch 7, wobei das synthetische Polymer Polyvinylpyrrolidon Oder Po- 
lyvinylalkohol ist. 

IS 9. Gegenstand fur Waschetrockner nach Anspruch 1, wobei das naturliche Polymer eine Starke, ein Gumml oder 
eine Gelatine darstellt. 

10. Gegenstand fOr Waschetrockner nach Anspruch 1 , wobei jede der Kompositmikrokapsein einen Durchmesser von 
weniger als 100 Mikrometern aufweist. 

20 

11. Gegenstand fur Waschetrockner nach Anspruch 10, wobei jede Mikrokapsel einen Durchmesser von 3 bis 100 
Mikrometern aufweist. 

12. Gegenstand fur Waschetrockner nach Anspmch 11, wobei jede der Mikrokapsein einen Durchmesser von 3 bis 
2S 40 Mikrometern aufweist. 

13. Gegenstand fur Waschetrockner nach Anspruch 1 , wobei die Teitehen einen mittleren Durchmesser von weniger 
als 1 Mikrometer aufweisen. 

30 14. Komposttmikrokapsel, enthaltend ein Duftdl, umfassend: 

(a) Teilchen, zusammengesetzt aus einem emulgierbaren Gemisch eines selbst-emulgierbaren Wachsmate- 
rials und gegebenenfalls eines nicht seibst-emulglerbaren Wachsmaterials und einer Parfumzusammenset- 
zung, wobei das Gemisch einen Schmelzpunkt zwischen 35 und 90^C aufweist, das Verhaltnis von selbst- 

3S emulgierbarem zu nicht selbst-emulgierbarem Wachs mindestens 1 :3 ist, die Teilchen einen mittleren Durch- 

messer von weniger als 5 Mikrometern aufweisen; und 

(b) ein wasserlosliches Polymer, das die Teilchen unter Bildung von Kompositmikrokapsein mit einem Durch- 
messer von weniger als 1 00 Mikrometern einkapselt, wobei das Duftol durch Auflosen des Polymers nach 
Kontakt mit einer Flussigkeit und Schmelzen des Wachsmaterials bei einer Temperatur unterhalb 90'*C frei- 

40 gesetzt wird. wobei die Mikrokapsein durch ein Spruhtrockenverfahren hergestellt wurden. 

15. Kompositmikrokapsel nach Anspruch 14, wobei das emulgterbare Gemisch ein V\^chs, ausgewahit aus der Grup- 
pe, bestehend aus einem auf Kohlenwasserstoff basierenden Paraffinwachs und einem auf Kohlenwasserstoff 
basierenden mikrokristallinen Wachs. umfaBt 

45 

16. Kompositmikrokapsel nach Anspruch 14, wobei das emulgierbare Gemisch weiterhin ein Tenskl, ausgewahit aus 
der Gruppe, bestehend aus einem nichtionischen Tensid, abgeleitet von Alkoholen mit einer mittleren Kohlenstoff- 
kettenlange von C^g, C30. oder C50, einer kationischen textilweichmachenden Komponente oder Gemischen 
davon umfaQt. 

so 

17. Kompositmikrokapsel nach Ansp-ruch 14, wobei das wasserlosliche Polymer ein synthetisches Polymer, naturli- 
ches Polymer oder ein modifiziertes naturliches Polymer darstellt. 

18. Kompositmikrokapsel nach Anspruch 1 7, wobei das synthetische Polymer ein Material, ausgewahit aus der Grup- 
ss pe, bestehend aus Polyvinylpyrrolidon, einer wasserloslfchen Cellulose, einem Polyvinylalkohol, einem Polyethy- 

lenoxti, einem Homo- oder Copolymer von Acrylsaure oder Methacrytsaure oder Gemischen davon, Ethylen- 
Maleinsaureanhydrid-Copolymer. Methytvinylether-Maleinsaureanhydrkl-Copolymer. einem wasserloslichen Po- 
lyamid Oder Polyester oder Gemischen davon, darstellt. 
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19. Kompositmikrokapsel nach Anspruch 14, wobei jede Mikrokapsel einen Durchmesser von 3 bis 100 MIkrometem 
aufweist. 

20. Kompositmikrokapsel nach Ansprucli 19, wobei jede der Mikrokapsein einen Durchmesser von 3 bis 40 Mikrome- 
s tern aufweist. 

21 . Kompositmikrokapsel nach einem der AnsprOche 1 4 bis 20, wobei die Mikrokapsel bei Raumtemperatur test Oder 
in Gelform vorliegt. 

10 22. Kompositmikrokapselgegenstand nach Anspruch 14, wobei das Varhaltnis von W^chsmaterial zu dem Duftol 1:4 

bis 4:1 1st. 

23. Verfahren zur Hersteliung einer Kompositmikrokapsel nach Anspruch 14. umfassend die Schritte von: 

(a) Auswahlen eines selbst-emulgierbaren Wachsmaterials und gegebenenfalls eines nicht selbst-emulgier- 
baren Wachsmaterials und einer Parfumzusammensetzung zur Bildung eines emulgierbaren Gemisches mit 
einem Schmelzpunkt zwischen 35'* und 90'C, wobei das Gewichtsverhaltnls von selbst-emulgierbarem zu 
nicht selbst-emulgierbarem Wachsmaterial mindestens 1;3 ist; 

(b) Auswahlen eines wasserloslrchen Polymers; 

(c) Schmelzen des emulgierbaren Gemisches in einem Reaktor, bis eine gleichformige Losung erhalten wird; 

(d) Zugeben von Wasser zu der gleichformigen Losung unter Bildung einer wasserigen Emulsion; 

(e) Zugeben des wasserloslichen Polymers zu der wasserigen Emulsion und Abkuhlen des ertialtenen Gemi- 
sches zur Bildung einer stabilen Emulsion; und 

(f) Spruhtrocknen der stabilen Emulsion unter Gewinnung einer Kompositmikrokapsel mit einem Durchmesser 
von weniger als 1 00 Mikrometern. 



Revendlcatlons 

30 1 . Article pour sdchoir k tambour de fabrication, adapts pour le conditionnement des tissus dans un sdchoir automa- 
tique pour 6toffes comportant : 

(a) une composition adoucissante pour tissu, comportant un agent adoucissant pour tissu, choisi dans le 
groupe constitud : des sels cationiques d'ammonium quaternaire. des amines grasses tertiaires ayant au 
rnolns un et de preference deux groupes alkyle en Cg a C30. des acides carboxyliques ayant de 8 ^ 30 atomes 
de carbone et un groupe carboxy par mol6cule, des esters d'alcools polyhydriques, des alcools gras, des 
alcools gras 6thoxyl6s, des alkyl-ph6nols, des alkyl-ph6nols 6thoxyl6s, des amines grasses 6thoxyl6es. des 
monoglycerides 6thoxyl6s, des diglyc6rides ethoxyl^s, des huiles mln6rales, des polyols et des melanges de 
ceux-ci ; 

(b) entre 0,5 et 80% en poids de microcapsules composites, s6ch6es par pulv6risation, qui ont un diam6tre 
infdrieur k 100 microns, chaque composant de microcapsule comportant un polymdre soluble dans I'eau et 
des particules individuelles d'un melange emulsifiable d'un matdriau k base de cire auto-6mulsifiable et, le 
cas 6ch6ant, d*un mat^rlau k base de cire non-auto-6mulsiflable et d'une composition de part um, ie melange 
ayant un point de fusion entre 35 et 90**C tandis que le rapport de la cire auto-6mulsifiabIe k la cire non-auto- 

45 6mulsifiable est d'au moins 1 :3 ; dans laquelle le mat6riau k base de cire et la composition de parfum sont 

disperses dans le polymfere soluble dans I'eau, les particules individuelles du mdlange de cire et de la com- 
position de parfum ayant un diametre moyen inf 6rieur k 5 microns ; et 

(c) un moyen de distribution pour lib6rer la composition adoucissante pour tissus et les microcapsules sur les 
tissus, la compositton adoucissante pour tissu 6tant fixee, de fagon amovible, au moyen de distribution selon 
un rapport pond6ral de 10:1 ^ 0,5:1 entre la composition adoucissante pour tissu et le moyen de distribution. 

2. Article pour sechoir a tambour selon la revendication 1 , dans lequel le polymere soluble dans I'eau est choisi dans 
le groupe constitue d'un polymere synth§tique, d'un polymdre naturel ou d'un polymere nature! modifl6 ayant un 
poids moleculaire inferieur k 100 000. ainsi que des melanges de ceux-ci. 

55 

3. Article pour s§cholr k tambour selon la revendication 1 , dans lequel le mat6riau de type cire est choisi dans le 
groupe constitu6 d'une cire paraffinique k base d'hydrocarbure et d'une cire microcristalline k base d'hydrocarbure. 
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4. Article pour sdchoir k tambour selon la revendication 1 , dans lequel le melange dmulsifiable de la composition de 
cire et de parfum comporte en outre un agent tensioactif. 

5. Article pour s^choir k tambour selon la revendication 4, dans lequel Tagent tensioactif est un agent tensioactif non- 
5 ionique ddrivd d'alcoois k longueur de chatne carbonde moyenne en C^^, C3Q, C4Q ou C^q, d*un composant adou- 

cissant cationique pour tissu ou de melanges de ceux-ci. 

6. Article pour sSchoir k tambour selon la revendication 4, dans lequel I'agent tensioactif est un alcool primaire dthoxy* 
16 ou un composd adouclssant cationique pour tissu. 

70 

7. Article pour s6choir k tambour selon la revendication 1 , dans lequel le polymdre soluble dans I'eau est un potym^re 
synth^tique et est un matdriau choisi dans le groupe constitud de la polyvinylpyrrolidone, d'une cellulose soluble 
dans Teau, d'un alcool polyvinyl ique, d'un oxyde de poly6thyl6ne, d'un homo- ou copolym6re d'acide acrylique ou 
d'acide m^thacrylique ou de m6langes de ceux-ci, d'un copotym6re d'6thyl6ne/anhydride mal6ique, d'un copoly- 

is mkre d'6ther-m6thyl vinylique/anhydride mal^ique, d'un polyamide ou d'un polyester, solubles dans I'eau, ou bien 

de melanges de ceux*cl. 

8. Article pour s6choir k tambour selon la revendication 7. dans lequel le potymdre synthdtique est une polyvinyl 
pyrrolidone ou un alcool polyvinyllque. 

20 

9. Article pour sdchoir k tambour selon la revendication 1 , dans lequel le polym^re naturel est un amidon, une gomme 
ou une gdlatine. 

10. Article pour stehoir k tambour selon la revendication 1 , dans lequel chacune des microcapsules composites prd- 
2S sente un diamdtre infdrieur k ICQ microns. 

11 . Article pour s6choir k tambour selon la revendication 10, dans lequel chaque microcapsule pr^sente un diam^tre 
de 3d 100 microns. 

30 12. Article pour sdchoir k tambour selon la revendication 11, dans lequel chacune des microcapsules prdsente un 
diam^tre de 3 d 40 microns. 

13. Article pour s^hoir k tambour selon la revendication 1 , dans lequel les particules ont un diam^tre moyen inf^rieur 
k 1 micron. 

35 

14. Microcapsule composite renfermant une huile parfumante comporlant : 

(a) des particules constitutes d'un melange tmulsifiable d'un mattriau k base de cire auto-6mulsif [able et. le 
cas tchdant. un matdriau k base de cire non-auto-dmulsifiable. et une composition de parfum. le melange 

40 ayant un point de fusion se situant entre 35 et 90*'C, le rapport de la cire auto-dmutsifiable k la cire non-auto- 

dmulsifiable dtant d'au moins 1:3, tandis que les particules ont un diamdtre moyen inftrieur k 5 microns ; et 

(b) un polym^re soluble dans I'eau, encapsulant les particules afin de former des microcapsules composites 
ayant un diamdtre inftrieur k 100 microns, de fa^on que Thuile parfumante soit libdrte par dissolution du 
polym^re aprds contact avec un liquids et fusion du matdriau k base de cire k une temperature infdrieure k 

4S 90'*C, les microcapsules ayant et6 rtalistes par un proctdd de stchage par pulverisation. 

15. Microcapsule composite selon la revendication 14, danslaquelle le melange 6mulsifiable comporte une cire choisie 
dans le groupe constitut d'une cire paraffinique k base d'hydrocarbure et d'une cire microcristalline k base d'hy- 
drocarbure. 

50 

16. Microcapsule composite selon la revendication 14, dans laquelle le melange dmulsifiabte comporte en outre un 

agent tensioactif choisi dans le groupe constitu6 d'un agent tensioactif non-ionique d6riv6 d'alcoois k longueur de 
chatne carbonde moyenne en C^g, C3Q. C4Q ou C^, d'un composant adoucissant cationique pour tissu ou de 
melanges de ceux-cL 

55 

17. Microcapsule composite selon la revendication 14, dans laquelle le polymdre soluble dans I'eau est un polymdre 
synthetique, un polymdre naturel ou un polymdre naturel modifie. 
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18. Microcapsule composite selon la revendlcation 17, dans laquelle le polymere synthStique est un mat^riau choisi 
dans le groupe constltu6 de la polyvinyl-pyrrolldone, d'une cellulose soluble dans I'eau. d'un alcool polyvinylique, 
d'un oxyde de polyethylene, d'un homo- ou copolymdre d'aclde acrylique ou d'aclde m6thacryljque ou de melanges 
de ceux-ci, d'un copolymere d'ethylene/anhydride maleique, d'un copolymere d'ether-methyl vinylique/anhydride 

5 maldlque, d'un polyamide ou d'un polyester, solubles dans I'eau, ou bien de melanges de ceux-ci. 

19. Microcapsule composite selon la revendication 14, dans laquelle chaque microcapsule pr6sente un diamfttre de 
3d 100 microns. 

10 20. Microcapsule composite selon la revendlcation 1 9, dans laquelle chacune des microcapsules prdsente un diam^tre 
de 3 d 40 microns. 

21. Microcapsule composite selon I'une quelconque des revendications 14 d 20. dans laquelle la microcapsule est 
solide ou sous forme de gel k la temperature ambiante. 

75 

22. Article de type microcapsule composite selon la revendication 14. dans iequel le rapport du materiau de type cire 
k I'huile parfumante est de 1 :4 d 4:1 . 

23. Proc6d6 pour fabriquer une microcapsule composite selon la revendication 14, comportant les itapes de ■ 

20 

(a) choisir un materiau du type cire, auto-6mulsifiable, et, le cas 6cheant, un materiau du type cire non-auto- 
6mulsiflable. et une composition de part um afin de former un melange 6mulsifiable ayant un point de fusion 
se situant entre 35° et 90°C, le rapport en poids du materiau de type cire auto-6mulslfiable au materiau de 
type cire, non-auto-emulsifiable, etant d'au moins 1 :3 ; 

(b) choisir un polymere soluble dans I'eau ; 

(c) fondre le melange emulsrflable dans un reacteur jusqu'a ce qu'une solution uniforme soit obtenue; (d) 
ajouter de I'eau k la solution uniforme afin de former une emulsion aqueuse ; 

(e) ajouter le polymere soluble dans I'eau d l'6mulsion aqueuse et refroidir le melange resultant pour former 
une emulsion stable ; et 

(^) secher par pulverisation I'emulsion stable pour obtenir une microcapsule composite ayant un diametre 
interieur k 100 microns. 
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